We attempted combined use of angioscopy and intravascular ultrasonography (IVUS) to localize the coronary ostia and determine the aortic segment to be replaced in patients with annuloaortic ectasia, because these preoperative informations are important for selection of an appropriate technique for reconstructing the coronary artery, to prevent complications, and also to postoperative follow-up. Two cases with annuloaortic ectasia underwent angioscopy and IVUS both pre-and post-operatively. Structure of aortic cusps, position of coronary ostia, the extent of ectasia with very thin wall were clearly observed by IVUS. Angioscopy showed milky white luminal surface of the ectasic segment. After Cabrol's operation, the sutured portion of native aorta and graft was clearly identified by IVUS and mural thrombus and naked surface of graft were observed by angioscopy. Complications were observed in none. The results indicate feasibility of combined use of angioscopy and IVUS for determination of surgical approach and follow-up in patients with AAE.
INTRODUCTION
In patients with annuloaortic ectasis (AAE), identification of the extent of ectasis, sites of coronary ostia and changes of aortic valves is essential for surgical repair.
Hitherto, aortography, MRA, CT are used for evaluation of AAE. However, they give us only 2 dimentional informations. In addition, identification of fine changes in aortic wall and aortic valves is beyond their discrimination. Intravascular ultrasonography (IVUS) can discriminate a changes 0.1 mm and discriminate the changes throughout the aorta, namely, from aortic valve down to iliac artery. On the other hand, angioscopy gives us 3-dimentional macroscopic pathological informations on aortic luminal surface. Therefore, we attempted the combined use of angioscopy and IVUS for evaluation of AAE before and after surgery.
MATERIALS AND METHODS

Angioscopy
Fiberscopes with an outer diameter of 0.8 1.4 mm were connected to an illumination source (Olympus) and CCD camera. The obtained pictures were recorded on S-VHS recorder simultaneously with angioscopic images and were displayed on a monitor. A balloon-tipped 9Fr guiding catheter was used to guide the angioscope. The tip of the catheter can be bent to form a J shape and the bending angle can also be adjusted using a bending device. Moreover, this system enables bull's eye observation of the target lesions, and does not require a large amount of physiological saline for displacement of blood. To observe a target lesion, the guide wire was introduced under fluoroscopic guidance, and a balloon guiding catheter was introduced to the target lesion. Then, the angioscope was advanced and fixed at the most distal tip of the guiding catheter. The balloon was inflated with CO2 and pushed against the wall. Physiological saline containing heparin was injected by a power injector for displacement of blood. Injection speed of physiological saline was 2 to 3 ml/sec, and the observation period was up to 10 seconds. Observation was repeated when necessary. is an image just peripheral to the dilated segment. This portion was smooth and had yellow arteriosclerotic plaques. and was bended. However, the artificial valve was normally functioning. By IVUS, the peripheral anastomosis between the artificial vessel and native aorta was not stenotic and anastomotic failure was not observed (Fig. 6(B) ). IVUS of removed ecstatic segment revealed thin media ( Fig. 10(A) ) and scanning microscopy revealed waving intimal surface (Fig. 10(B) ). After
Evans blue dye staining, wavy surface became more clearly visible ( Fig. 10(C) ).
In case 2, waving of collagen fibers and disruption were also observed ( Fig. I(A), (B) ).
DISCUSSION
The patients with AAE are usually asymptomatic unless aortic dissection cardiac failure by aortic regurgitation develops. However, once these complications develop, AAE often progresses rapidly.
Although no standard has been established for the After operation, the luminal surface of the artificial vessel was observed. Almost surface was not uncovered with endothelial tissue and mesh of the artificial vessel was clear naked surface in postoperative acute phase. But mural red thrombus, fresh thrombi, was detected in neighboring anastomosis. Pulsatile blood flow was observed in the wrinkle of the bended artificial vessel. These results suggest that preventive measures against thrombosis may be required.
Since IVUS provides a cross-sectional image of a vessel, it can clearly represent the three-layered structure of the arterial and aortic wall. Therefore, it is useful for evaluating the histologic properties.
In surgery, intimal hyperplasia determines the patency of the anastomosis of an auto-or artificial vessel. As an intravascular arteriosclerotic stenotic lesion, intimal hyperplasia is involved in the stenosis or thrombotic formation at the anastomosis.
To investigate this problem, the anastomosis of an artificial vessel with aortic tissue was observed with angioscopy and IVUS in our two cases. As preoperative result of IVUS, conditions of aortic valve, structure of aortic wall, especially the thin and calcified legion and arterial branch were confirmed.
The confirmation contributed to acknowledgement of aortic valve working in ill status, information of aortic cross clamp, selection of surgical procedure e.g. incisional line and prevention of complication.
As preoperative result of angioscopy, both 3-dimentional pictures in sections and macroscopic pathological information of intima were acquired. The acquisition helped to prevent complication caused by aortic injury, rupture of arteriosclerotic plaque. It also contributed, similarly with IVUS, to the decision of surgicial procedure e.g. incisional line, excisional section. Atherosclerotic change in arterial intima can be judged to some extent by its color and property. Uchida et al. [7] make classifications from the difference in color change that is observed through angioscopic appearance of coronary plaque. As a result of pathological correlations, especially the glistening yellow plaques are unstable plaque, and the plaque shows similar color change in the case of aorta.
This time again, we conducted the systematic examination of tissue sample and evaluation of macroscopic information, retrospectively. In addition, regarding thrombus formative parts, the old and new of thrombus can be judged from its color.
After the operation of aortic disease, the key result was the anastomotic information acquired by both IVUS and angioscopy. With Thus, angioscopy and IVUS were used in dombination for selection of an appropriate surgical technique. Examinations as to whether to apply them to less-invasive stent graft delivery surgery are now underway [11] . Hill et al. [12] experimentally delivered a stent to an aortic target lesion by blocking its central side with a balloon. They reported that the stent could be more accurately delivered with angioscopy than fluoroscopy because the former provides a direct view.
Angioscopy does not have the problem of parallax often associated with fluoroscopy because it provides three-dimensional images. Angioscopy is also advantageous in that it does not require radiation exposure and contrast medium injection. Therefore, it can eliminate possible risk in some patients, such as allergic reaction and nephropathy. IVUS provides information on the arterial diameter and the thickness of the arterial wall, but has a limitation that it provides no information while a device, such as a stent graft, is delivered. Thus angioscopy and IVUS in combination gives no much more information on aortic changes in AAE and for selection of therapeutic modalities otherwise not obtainable.
